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~ h :6'ffafBll3 ® Jtiel§(Z)m;f;jiS^tcMM^ ti^m 1 #«M®II4 MO s' S 9 > 

. fiV- F/)^Bafa^l(0m^#t«(C^M^tiS^3 ^'>f:t- Fi:, -^;^)>l«fH 
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mm\zmm.-^t\>^'m2mnm.(D^iuos vyyvTs^h. nm.m.no^-nti'^m 

ti, ^- vfi^mu^iy^o s v'yyv7.^<7>>f-v\zpkW^m^i[\^^'m2mnm 
(n>% 8 Mos v'yyvT.^^L-kmx^z.}! ^m^}Lt^m^-^ a icse^t^ A°r7 - 

l#SM<Z)|g9MOS h^>i;x^^. m?)Sjll2&<Z)-5ig;()^tffgBm9MOiS 

i^mMom oMos h^>i;:^^ t, s^iig&(Z)-!^7j)'^Btjiai^9, m om 
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yV:K^ )L. «§^iiS&®-'5S*'^Hrfial|l OMO S h^>e;7.^(7)«?)lSitl^CD^!^ 

mi 2M0 s h^y^y^^(D¥- hiz^mmMtt\.^m2mnm(Dmi 3mo s 
h^yi^T^^t.. n^mm(D-miimBm2(Dmu^.i^wnzmm-^n. m^m^ 

(Dm^i)^H!,±imicmm^n. ^-htimt^mi imos h'^yv^.^^^^-hic 
^mmm'^n^miMmm0mi 4 mos h^yt^y^^t. n^m^co-m-fy^m 

htimmmi 0,^1 3M OS h'yyv7.^(Dmmmmo)mi^j-ri::mm^n 
^mzmnmcDmi smos h^yt/^^ t^m^^^miwmtt^m^mi 
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um^nKmm-^n^mimnm<Dmi imos h^yv7.^t. m^um^cD- 
mxj^^- hf)^Wimm2Mo s h'^yi^7.^(Dmmmm<D^mzmm-^ti. mm 
m^(DmmtimBiw> i (Dnj}LmwMizmm'^n^m2mnm(Dm i 2mo s h ^ 
ypx^t, mmmm<D-m^mmm 1 omos h^^yz^T.^onmm^comM 
izmm^ti. mmmm(Dmmmmmi(Dn&m^mizmm^n. ^-h-^wm 
m 2MOS h'yyv7.9 0^-'hKPkMmm-^ti^^2mnm<D^i suos 
h^ypy^^t. mwM^0-mtf^mB^2 0n^mmmzmm^ti, mmm^ 
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Ell Oti, Z(DJ:^fjt^^0MV-:^yv'^^^ 9(DmM^mtm^mX$> 

v>(yjsLn^-hitmitjii 2(D-mzmm^n^. zco^mi 2(Dm^it. mm 
,^,Vg gicg^i^^tiSo ±iaMos h^>e;x^ 1 i<D\^]y>(yt.±mm.in.i 2 

MMOS h^yVx^ 14 tt)^^f^^cuos^yA--;i 1 ^oxtii^iy^mm^ 

D S $: ffi :fj 1- -5 9 l.C ^ o T V ^ o 
[0 0 0 4] - 
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t;ig;<75i§^. CMO s>r>7'\"-^ 1 5<Dm;^mj±li^ a-T L/K;^ ( "H"- UK 
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^11, 13, 1 4CD^-?:^)i'M/^^^)Vmit (LXW) ^m^t^^tKJ;. 
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M^li, *«M(7)4s##:S^ISIlii&l§g-ei±, -4 0°C:^^^+l 
#^fW:^t<M^'5i:, #MOS h^>t;>':^^f 1 1, 13, l4(D^#«jE*^^ 

1 2(0^M#^#M0 S h9>i/';^<$f 11, 13,1 4 0^^:^^)V^y^^:^)V 
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^^m^^M^^x. m i<Dmu^.^M(Dm&, (Vg g u^jd iim2(Dm&.^s^ 
(D^m^mw^^o tfc.: ^m^^^r(Dh'7yi^:^^^m-^xm^t^zt 

[0019] 

uwm^(D V -fe vv^froz^t X. M^^ft^s^jt « ^ (c ^ s 7t 
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[ig^cDHiicDm] 

Elltt, z:(Z)^0^<Dmi<Ol|]66(D?^0(C'^S/N°U-:t>T-V7^^af, ;SLt)^A-r7 

r Vy y^m^ (BGR: Band. Gap Reference) 2 0 li. ?a^^fe#'ffi<D^&V\Slim^^ 
4^-t-5a¥Sfel8^[iI]^T'S)-S„ :i(DBGRIlI|i^2 O ti, 111 T&MH 3 CDIHl?! 

rL->yh 2 1, 2 2, 2 3 -e#fi5c$tLTV\-g><. ±SB[iIS&:3.r. ^ h 2 UiiEcDM-g 
m^^M-t^nW^ (d I /d T>0) 5:^6^1- §I1II&> ±faiHlS!&:i-7 h2 2li 

-kouB-^^^M-t^nM i^ i/dT<o) ^^WL^^m^x-^^. rn^® 

IJ^ar-^y h2 1. 2 2©m*mi^$:llIl^:i-'V h 2 3T'init-tS3i:lCc):tJ, 0 
S^n- h 2 1, 2 2 ©SM^^ttSrffl^ ^^6g^C^aM^#'t4®;S^^^^m^ ( 
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d I / d T + d I / d T = 0,) ^r^fi^-t'S^ 
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>h^5-IlI1^2 5tCj;U, ±fHmi;«^^|WICm?fL5:ffi2 6{Ci^bTmi± ( 
|g2®Si±) N2^^m-t^o Z.n\Z^:-oX. ±ISmffi V Ui^^.^^, V g g 0S 

j^(Df£\>^m&izr£^. . . 

[0 0 2 2] 

<Dmmiz^m^tirc.n&t. M^2 4(Dmmzmm^tir=.m&0mi}\ m^=L~ 

soyiy^)]^i}^mm.^.v ^ ^(Dmm^^nMv Y^j^<Dmmzmitt^o ±$mtfi2 

[0 0 2 3] 
[0 0 2 4] 

a2ii, ±mmnz^Lrzm^izisn^m^::^=-^y h 2 i<Dm^m^mLx\^ 

1, P^^^JVmMOS h^yi/X^ 3 2, 3 3, mj5L 3 4 ;Rt>'^*>r ;f - K 3 5 

, 3 6^^Ajxm^-^nx\^^o ±Buosh^yi^^^s 2(Dv-7.itnMv 

^Y^izmm-^n. Kb>f >li±S3n> 711/-^ 3 l(D#jR^A:^jj^ ( + ) icg^i^ 
>^f-Mi3>y\°l/-^3 10fflij^{ci^^$nSo ±IHMOSh5 

1 2 - rniiE^ 2003 -3028162 
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i0ixmAt!^ (-) izmm^ti. ^-hitny^v-^^ 3 KDia^timzmm^ 
y~y^mt>'^i^m^n?>o ±mMosh^yv:^^3 3(D\^i'4yiz\t. 

K3 607y-Kj()^gM3n> :nc^^'-r:t-K3 6(Z);*3V-Fttg?«,V3glC 
g^MSnS, ±fB^V;i-- K3 5ti, i5f>r;r-F3 6 J:U%:^^V>if>fXtCJ&o . 
TV^So ^LT, ±ta3>7N"l/-^ 3 1 ©m*5S{Cg^^$4xfem;djiS5^3 7;()^e> 
lE iSM 4f W -t S S E V Q u ^ m i; 1 6 „ 
[0 0 2 5] 

m3it, ±mmiizmLr=.mmzi5n^m^=i~^:f h 2 2(Dmmm^mbr\^ . 

1, P^-v:^;UMMOS h^>i;;i^4 2, 4 3, K4 4 ^?>*^^4 5 

^^Ajx^m^^ tiT v\6„ ±faMo s > ^ > ^ 4 2 (?) y - X ij;«i!r>v D Q tc 
g^^sn, Ki^^>ii=i>A°i/-af4 i®;K^A;^^ (-) izmm-^n. ^-h 

lZ±Bmm=L-y h 2 10ti^±in}±VQjjr^j^ti^^.^-^^^o ^^4^-\^4: AO) 
ry-Fti. ±lHMOS F^>s;:pi3? 4 2® FU-f i].'J-\^itm 
m.^.y ^ ^K^m-^n&o 3®^*-r;f- F4 4«, JifB^>f;r-F3 6^:IHIl::;■!:^ 
>f XfC^oTV^So ±faMO S l>^>y;?>^4 3(Dy-Xl±mi!^VQj^JC^M$ 

ti. ^u>(yJ,tayAiy~^4 KD^BLW^Aijm X + ) izmm^U. ^-' hit± 

m^y^'^u-"^4 i0ii!,t!mzmm^ii^o m.U4 do-mt. ±iBMosh^ 
, ±ian>Ai/-^4 i(Z)mij!^{cg^;^stifcmij5i§B^4 6i3^^^(Di&mmfi.i: 

[ 0. 0 2 6 ] ■ 

04 ±iaiiIUC^LfclHlli!&tCfet-j'SllIg&iL^^y h 2 30^^M$:^bTV^ 
-Sc :i0tai^ti, Pf-^:^;i/MMOS F^>e;^'X^ 5 1, 5 2:5:tJf®Jn:5 3 
^T'#^$4^T^^§o ±iaMOS F^>$;x^5 1 0y-7>ttmiiVj3Q{Cg^^ 
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, ±tHMO Sh'yy i/^ ^ 5 2 (0 y - X {tUMV ^ izmM^tl. K L^-O itU 
O S >5>t;x^ 5 1 (7) FU-r>JCi^Mg^^^tl. h{C±iHlHll?&ri->y h 2 

2(Dm:^jmj±VQu^Q3b'^^*^$ti'g)o z:tie>(Z)MOS i>^>s;>"x^ 5 1, 5 2 

5 1 , . 5 2 (D K K-f >^iig^My - Ficg^^i^ ti, mm\tmm.^.Y § s ^-^'^^ 

tl-S. ^.LT. ±iaMOS h^^i?:^^ 5 1, 5 2(D]^ly>(:y^mmMJ 
[0 0 2 7] 
[0 0 2 8] 

ig< T'tS. cfcoT. ^m^ S^-^mmmiZ-ttHt. S^pm^Vj^g pj;)^S:S 
[0 0 2 9] 

^-llIIi!&i:l:M<'^fe«fei:bi^IHIl^&^c^oTv^§„ EI5^cfev^T, 121 1 i:|w|-«fi^ 
[0030] 

h^^-tIIS&2 5li, N^^t^;uMMO S h^>i/'X^ 2 8, 2 9 T'^ 
^^tiX^^^o MO s h^.^e^x^ 2 8® KL/>f >^t>'>f- hii, till?&:i-^yh 

2 3(Z)aj*5Sffi^ (0 5TM±sgS2^2 3 A, .2 3 B T'^tffi^{c^-t) Kmm^n. 
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[0 0 3 1 ] 

^m7y:f) 2 7, 3 1, 4 1 ©«pfigM$:^L/T.V\S„ ^® 3 I/- ^ li, P 
f-^^;bMMO S h^^i^y^^^ 6 1 6 4 i:N^^>;vMMO S h'^^i/X^Jf 6 
5-6 7 %#^■T:■^Jt$tlTV^6„ ^SjAij'^T h bTill< MO S h^^i^y^^ 
6 1, 6 2£0y-;^«^M^^$ti. >?f-M±H^A*3Sg (-) .S:y«#MI£A* 

^ (+) tLxm<mW}A^m^6 8, 6 diz^ti^nmm-^n^o ±ibmos 
6 soKu-f >, V'-T.m^mm^ti^o tt^. ±iBMosh9.>$; 

:;^^61, 6 2® KU-f >{C«, MO S h^>i;7>^ 6 5, 6 6 6D 
tl-mi^MSM^ tl^o 3tL ^MO S h 5 > i^X ^ 6 5 , 6 6 (D^^- h (ii^ii® 
i^^4xTM0 S h^^i^xa? 6 5(D KL/>f >{C^ig$tl. y-X{i^:N&.^.V g g 

[0 0 3 2] 

±iaMos h^>;:;x^ 6 4(^v-xttmMVj3j3tc^;^$;n, Ki/>r>ttm 

7 0 tCg^ggS n> >5f h K l/-f >MMO S K 5 > S:;^"X ^ 6 3 

^■7 otcg^l^^ti, y-xiig^^.^.v g gicg^l^sti, ^'-hUMOs h'^yv 

6 2t6 G(D\^u^yi^mmmj -\^izmi^-^n^\ 

[0 0 3 3] 

^(Z) J:e)^W(Z)=i>;N°i/- ^{i, ^S»A;^5^^-6 8 , 6 9lcA;^$tifc^-^ 
5:M0 S h5>i/'X^ 6 1, 6 2, 6 5, 6 6-eii(iSl/.;b^, MO S h^>S/X 
^ 6 3, 6 4, 6 7T'MlCJii|i|-t§(Z)T'. 'f£m®A*M#T^%il;f^«rigT'*>'& 

[0 0 3 4] 
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VI, w z^&mh. zn^cDMBv 1, y 2^imbX7'^v-:^y^mn^p 

MOS h^yi/7.^^m^Xm^^m^LX\>^^(DX\ 'fU±7.0if^-:>^0m 
mkr£< tzti)<X^^o M(c, mtfi^ ^(^^ff^M^mmt^Zt^z^iJAr|- 
[0 0 3 7] 

09 ti, 3®|g0^(Z)||2®|||gC7)?^MfC'^-g)A°r7-;r>xV-r^'^, ^r>V\°r7 

l/-^ 8 1-8 3. Pf--v:^^;i/MMOS h'^^i/';^^ 8 4'-9 0, N^-v:^i;i/3? 
MOS h^>i;x^9 1, 9 2, ^i^tg 3-9 6^t>'^V:t- K9 7, 9 8^§: 

[0 0 3 8] 

MO s h'^yvy^^s 4:(D'j-y^itmw.v j^^izmM-^n. Fi/-r >tt3>A° 

l/-^ 8 1 (7)#E^AiJ>^ ( + ) ICg^^Stl, Mizi>A^L/-^ 8 1 0^;^ 
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7(D;!jV-Kli, g^:^,^,Vg g(Cg^ic$tlSo ttc MO Sh y i/ S 5 O 

(-) (cg^M^ti, hlin>A°l/-^ 8 l0mij5^lc^M$n^o ^VtT 
- K9 8077- Fli±tHMOS h^>^~X^ 8 5(Z) H^l/>f >{C^M$tl, ;*jy 

[0 0 3 9] 

Mos 8 6<z)y-^{iS2!^Vj3j^jc^^$4x. KL^-r>i±n>A 

[0 04 0] 

MOS 8 7(Dy-:^iimaMVQj3{cg^^$ti> >!f- hl±3;yAi/ ■ 

Vpptcg^Msn, Fu>f >ii±iHMos h^>^:;x3f 8 7<z) Kb-^>{c^ii^ 
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